This issue of Pure and Applied Chemistry (PAC) includes four papers arising from an IUPAC project on immunochemistry that are inter-related insofar as they present descriptions of molecular interactions between molecules of the immune system and their ligands (papers 1 and 2, "Structural aspects of molecular recognition in the immune system, Parts I and II"), and then discuss how a knowledge of this chemistry is furthering the development of both the analytical applications of immune-based sensors (paper 3, "Immunodiagnostics and immunosensor design"), and of better therapies for a variety of human medical conditions (paper 4, "Applications of immunochemistry in human health"). Each paper is structured along the lines of providing some historical context, followed by a critical presentation of our current perspective on the role chemistry is playing in the basic understanding of the immune system and its potential for exploitation.
The third paper examines how antibodies can be produced against both macromolecular and small-molecule antigens, and how they have been exploited in a number of separation and detection technologies. This includes the growing field of immunodiagnostics, which involves examination of tissue specimens and body fluids, and the implementation of newer chip-based technologies for drug monitoring, cancer detection, and exploration of infectious and allergic diseases.
The fourth paper deals with therapeutic applications. It shows how chemical principles are used to enhance immune system activation through such strategies as epitope engineering and mimicry, the design of more effective vaccines and adjuvants, improvements in the physicochemical properties of engineered antibodies, construction of chimeric and humanized antibodies, and in silico screening.
If we have done our job, readers of all four papers will see the connection between the basic molecular recognition processes that evolve in the immune system, and the exciting analytical and therapeutic prospects that insights into these processes are providing; there is much potential for further development as detailed structures continue to be published, and we hope we have stimulated other chemists to contribute to this effort.
